An important developmental task for adolescents is to become increasingly responsible for their own health behaviors. Establishing healthy sleep routines and controlling media use before bedtime are important for adequate, quality sleep so adolescents are alert during the day and perform well at school. Despite the prevalence of adolescent social media use and the large percentage of computers and cell phones in adolescents' bedrooms, no studies to date have investigated the link between problematic adolescent investment in social networking, their sleep practices, and associated experiences at school. A sample of 1,886 students in Australia from 12 to 18 years of age completed self-report data on problematic social networking use, sleep disturbances, sleep quality and school satisfaction. Structural equation modeling (SEM) substantiated our serial mediation hypothesis: for adolescents, problematic social networking use significantly increased sleep disturbances, which adversely affected perceptions of sleep quality that, in turn, lowered adolescents' appraisals of their school satisfaction. This significant pattern was largely driven by the indirect effect of sleep disturbances. These findings suggest that adolescents are vulnerable to negative consequences from social networking use. Specifically, problematic social networking is associated with poor school experiences which result from poor sleep habits. Promoting better sleep routines by minimizing sleep disturbances from social media use could improve school experiences for adolescents with enhanced emotional engagement and improved subjective well-being.
Introduction
Adolescents spend a great deal of time immersed in technology, and for some youth this can become problematic. 1, 2 Extensive use of technology, often accessible in the bedroom, raises a number of issues concerning adolescents' reliance on social media to fulfil their emotional needs. In particular heavy media use can alter sleeping and waking patterns 1 and thus undermine adolescents' performance at school. 2 Research investigating whether such excessive use of technology by adolescents has negative implications is growing. [3] [4] [5] [6] [7] Studies have documented young people's growing dependency on social networking, 9 labeling it a behavioral addiction (see Kuss and Griffiths 8 for literature review) which is strongly correlated with other dysfunctional internet behaviors such as online gambling. 7 Further, problematic use of social networking has been associated with negative indicators such as depression, [10] [11] low self-esteem, 12 and suppression of empathic social skill. 4 Because computers and online media devices have been woven into the fabric of our society, it is crucial to understand whether some young people may be vulnerable to problematic social networking use, and so to reduced sleep quality that is so vital for engaging in key aspects of daily life, particularly schooling.
Many parents, encouraged to develop a habitual bedtime routine for their young child, indicate "time for bed" or "lights out" by darkening their child's bedroom, yet this may not continue to signal for adolescents the same imperative to settle into a quality night's sleep. talking on the cell phone, using the internet, listening to an iPod), the fewer hours they sleep, which increases their daytime sleepiness. 17 As a result, researchers suggest multitasking could put these students at risk for changes in their school performance. 17 Although this
has not yet been empirically tested, 17 it may be that those adolescents who heavily invest in social networking become tired during the day and so encounter difficulties trying to meet the cognitive demands of study.
One of the most important tasks for adolescents is to positively engage in school and achieve to the best of their ability. 18 Considering the amount of time students spend at school, it is important that their emotional appraisal of their school-related experiences, i.e. their school satisfaction, contributes positively to their subjective well-being. [19] [20] [21] Students who are tired and sleepy in class have trouble performing tasks related to academic performance, such as effective time management, and sustaining effort, interest and attention, therefore they do poorly at school; and tired students feel less satisfied with their school experience. 13, 22 Further, the use of social networking sites among college students has been linked to poor academic performance, 23 Table 1 ). Possible responses ranged from 0 = no SNS profile; 1= completely disagree to 5 = completely agree. These items were adapted from Young's 29 Internet Addiction Scale to reflect emotionally problematic use of SNS. Sleep Quality and Sleep Disturbance were latent constructs measuring adolescents' perceptions about sleep behaviors during the previous two weeks (see Table 1 ). Responses for all sleep indicators ranged from 1= never; 2= once; 3= twice; 4 = several times; 5 = every day/night. These items were adapted from the School Sleep Habits Survey. 13, 22 School Satisfaction was a latent variable measuring adolescents' perceptions of how satisfied they were with their school experience (see Table 1 ). Responses on all indicators ranged from 1
(not at all true for me) to 5 (very true for me). These items were adapted from the Multidimensional Students' Life Satisfaction Scale (MSLSS). 21 We controlled for relevant covariates including gender (0 = female, 1= male), SES and age; both SES and age were mean centered. 
Analysis
Covariance structure analysis, using the statistical software package Mplus7. 1, 30 analyzed the measurement models using maximum likelihood estimation with robust standard errors (MLR). 31 Bias-corrected (BC) bootstrap confidence intervals were used to generate an estimate for each indirect effect along with a 95% confidence interval to examine the significance and strength of a particular mediator in the multiple mediated model. [32] [33] [34] [35] This approach adjusts for non-normality and uses data from cases where the information is available to obtain estimates with missing data. 31 We first performed a confirmatory factor analysis (CFA) to ensure that the measurement model was an appropriate fit, overall. Each of the latent constructs representing the conceptual variables for problematic SNS use, sleep disturbance, sleep quality, and school satisfaction were simultaneously estimated in the measurement model. We also divided the sample into two groups based on age (Age < 14.62=0), and gender (female=0), and estimated SOCIAL NETWORKING, SLEEP AND SCHOOL EXPERIENCES 8 a multiple group measurement model. Chi-squared difference tests determined whether the items we used to measure our latent constructs adequately measured the underlying conceptual variables for each of the two age groups and gender. 30, 36 Next, using Multiple Indicators, Multiple Causes (MIMIC) modeling, 37,38 the observed variables, gender, age and SES were used to predict the unobserved latent variables in the overall sample; problematic SNS use, sleep quality, sleep disturbance, and school satisfaction.
Finally, we hypothesized a serial mediation model, 39 whereby problematic social networking increased sleep disturbance, which in turn decreased sleep quality and, in turn, reduced students' satisfaction with their school. We used the product of coefficients approach, [32] [33] [34] [35] calculating the indirect effects by multiplying the path coefficients that link problematic SNS (X) to school satisfaction (Y) through the mediators, sleep disturbances (M 1 ) and sleep quality (M 2 ) as shown in Figure 1 .
INSERT FIGURE 1 HERE

Fig.1. Research Model and Test Results
Results
Descriptive data (means, standard deviations) for gender, SES, age, the four latent variables Problematic Social Networking, Sleep Disturbance, Sleep Quality, and School Satisfaction, along with correlations among the variables, are presented in Table 2 .
INSERT 
Sleep Quality and Sleep Disturbances as Serial Mediators
A focal question of the study was whether problematic SNS use influenced students' school satisfaction by adversely affecting their sleep. This hypothesis was modeled and tested by setting direct paths from problematic social networking to sleep disturbances, sleep quality and school satisfaction, as well as a serial mediation pathway through sleep disturbances and sleep quality to school satisfaction (see Figure 1 ) while statistically controlling for gender, age, and SES (not depicted in Figure 1 ). The data fit the model well, χ2 (75) = 348.319, p=.000, CFI=.971, RMSEA (90%CI) = .044 (.039 -.049).
Results are presented in Figure 1 and Table 3 through the serial mediation which also included sleep quality.
INSERT TABLE 3 HERE
Discussion
The purpose of this study was to examine the role of sleep in the association between problematic social networking use and students' satisfaction with schooling. A serial mediation model confirmed that sleep disturbances and sleep quality mediated the association.
Students reporting high levels of problematic social networking use reported more sleep disturbance problems which in turn were associated with lower sleep quality, resulting in lower school satisfaction. Notably, sleep disturbance exerted a stronger influence on school satisfaction than did sleep quality. This makes sense as the indicators of disturbance -staying up until at least 3 a.m., arriving late to school because of oversleeping, and falling asleep in morning class -impair every aspect of the school experience. When tired students try to engage in school activities, their resulting emotional evaluative response toward their school satisfaction will be low compared to students who routinely get a good night's sleep.
Consistent with our predictions, we found that poor sleep habits were an important underlying mechanism that helped explain why students with problematic SNS use reported low school satisfaction. When youth use their SNS at appropriate times of the day, and not into the night, they are less likely to experience sleep disturbance and so report better sleep quality which in turn is associated with an evaluative response that their school experience was positively contributing to their subjective well-being. 19 This finding is congruent with previous research, which shows that the protective effects of a good night's sleep improve academic performance. 13, 22, [42] [43] [44] One of the factors that contributes to problematic SNS use for adolescents included using social media as a way of making them feel good (Table 1 ) so if students have a poor experience at school they may tend to increase social media use to improve feelings of well-
being. This over-use may then further disturb their sleep, and lead to lower satisfaction with their school the next day. This finding affirms the value of good sleep habits for adolescents' subjective sense of well-being as they undertake their student role.
Several limitations need to be considered when interpreting the results of the present study. First, we cannot make causal inferences from these cross-sectional data. Studies using longitudinal data could provide further evidence for the effects found in this study particularly related to following the trajectories of students to examine associations over time. Second, data were based on students' retrospective self-reported measures of their sleep habits.
Although previous research has shown that retrospective self-report measures of sleep quality as collected in this study do not contain strong bias, 45 future studies may benefit from using technology to capture real time sleep patterns.
Despite these limitations, this research has practical implications. Our results suggest that parents should consider limiting adolescents' access to mobile technology (computers and cell phones) in the bedroom to reduce the risk of poor sleep habits and associated poor school experience. Students who are identified as problematic users of SNS have associated problems with their sleep, suggesting they continue to use social media after bedtime or lights out. 15 Given the fact that a positive school experience is associated with strong academic achievement, 19, 20 parents will likely wish to maximize their child's emotional engagement in school [42] [43] [44] 46 by making sure they have undisturbed, quality sleep. Well-rested students find school both enjoyable and interesting.
Our findings could also inform school curriculum and pedagogy. Illustratively, high schools could include course content detailing positive sleep habits, and could provide opportunities for students to develop and monitor their own individualized sleep schedules.
Students could examine their sleep habits with an associated behavioral analysis of their SNS practices (i.e. monitoring bedtimes, checking for excessive use of social networking sites past bedtime, and feelings when using SNS), and reporting their tiredness and related emotional evaluation of their daytime school experiences. When provided with information about the importance of regular sleep patterns, adolescents will arguably be better equipped to make healthy lifestyle choices. At a minimum, such knowledge may facilitate students' acceptance of the potentially fraught job of parents in monitoring night-time technology use.
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